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What is claimed is: 



CLAIMS 



1 . A method for enhancing the bioavailabihty of a bioactive agent in vivo^ 
comprising (i) administering said bioactive agent to a patient, (ii) administering a vesicle 

5 composition comprising, in an aqueous carrier, a gas or gaseous precursor and vesicles 

comprising lipids, proteins or polymers to the patient, and (iii) applying ultrasonip^nergy to 
the patient in an amount sufficient to produce cavitation of said vesicles, wheran said vesicle 
composition is administered to said patient at a rate which comprises continuous infusion. 

2. A method according to Claim 1 wherein^id bioactive agent is 
10 administered to said patient at a rate whiclfcomprises contimious infusion. 



3. 



vesicle composition are admimstered to saic 



A method>according to ( 'Wm 1 , wherein said bioactive agent and said 



^ent substantially simulmneously. 



4. A method according to Claim 1, further comprising imaging said 



yo 



patient using diagnostic ultrasound irgagmg 



method-according to-Glaim 1 wherein said vesieles-eomprise lipidsT 



^. A method according to Claim 5 wherein said vesicle composition^ 
comprises/Cesicles selected from the group consisting of micelles and liposomes. 



7. A method according to Claim 5 wherein said lipids comprise 



'phospholipids. 
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8. A method according to Claim 7 wherein said phospholipids are selected 

*' / / 

from the group consisting of phosphatidylcholine, phosphatidylethanolamine and^php'sphatidic 
acid. 

9. A method according to Claim 8 wherein smd^^o^jiliatidylcholine is 
5 selected from the group consisting of dioleoylphosphatidylcholijie, ^irnyristoylphosphatidyl- 

choline, dipalmitoylphosphatidylcholine and distearoylphosp^iatidylcholine. 



10. A method according to Claim ^^^'erein said phosphatidylcholine 
comprises dipalmitoylphosphatidylcholine. 



11. A method accordingj^^Q'Cjaim 8 wherein said phosphatidylethanolamine 
10 is selected from the group 



dioleoylphosphatidyleth; 



consisting opiMalrmtoylphosphatidylethamolam^^^ 
nolamine, J^^/ciijyldioleoylphosphatidyl^thanolamine and 
<)sr 



l-hexadecyl-2-palmitoylglycer(^hospTOethanplamine. 



12. 




according to Clairnll"^^erein said phosphatidylethanol 



amine comprises dipabmtoylphosphatidylethanolamine. 



-1-5- 



-A-method according to-Glaim-8 wherein said phosphatidic-acid" 



comprises dinmmitolylphosphatidic acid. 



14. A method according to Claim 5 wherein said lipid ftirther comprises a 



15. A method according to Claim 14 wherein said polymer comprises a 
hydrophilic polymer. 



A 
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16. A method according to Claim 15 wherein said hydrophilic pojynijer 



comprises polyethylene glycol. 



17, A method according to Claim 1 wherein said vesicles^mprise 



proteins. 



polymers. 



20. 



10 synthetic polymers or co 
consisting of poly-lactic 




5 1 8. A method according to Claim 17 wherein s^d proteins comprise 

albumin. 



19. A method acceraing to Claim 1 wherein said vesicles comprise 



19 wherein said polymers comprise 
pared from monomers selected from the group 



acid, poly-lactide/poly-lactide co-glycolide, adyUc acid, methacrylic 
acid, ethyleneimine, crofcnic acid, acr^^iX, ethyl acrylate, meth^^ethacrylate, 2- 
hydroxyethyl methacryla\e, lactic ac^^f glycoli\acid, e-caprolactpne, acrolein, cyanoacrylate, 
bisphenol A, epichlorhydrm^^hydfo^yalkylacryl^ ethylene 
15 oxide, ethylene glycol, hydroxyalkylmethacrylates, N-substituted acrylamides, N-substituted 
methaciylamides,"N-"vinyl;?^p 

styrene, p-amino-styren6, p-aminobenzylstyrene, sodium styrene sulfonate, sodium 2- 
sulfoxyethyl-methaojylate, vinyl pyridine, aminoethyl methacrylates and 2- 
methacryloyloxytnmethyl-ammonium chloride. 



20 / 2 1 . A method according to Claim 19 wherein said polymers comprise 

synthetiG/f)olymers or copolymers selected from the group consisting of polyacrylic acid, 
polyetnyleneimine, polymethacrylic acid, polymethylmethacrylate, polysiloxane, 
poiydimethylsiloxane, polylactic acid, poly(e-caprolactone), epoxy resin, poly(ethylene 



A 
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oxide), poly(ethylene glycol), polyamide, polyvinylidene-polyacrylonitrile, polyvinyliderie- 
polyacrylonitrile-polymethylmethacrylate and polystyrene-polyacrylonitrile. y 

22. A method according to Claim 19 wherein said polymers^^omprise 
polyvinylidene-polyacrylonitrile copolymer. 

5 23. A method according to Claim 1 wherein saidy^as comprises a 

fluorinated gas. 



24. A method accordingjkrt^Iaim 23^J^rein said fluorinated gas is 

rbon/4nd sulfur hexafluoride. 



selected from the group consisting of^erfluorocar 



25. A method^ccording to Cl^?iM 24 wherein said fluorinated gas 
10 comprises a perfluorocarbon. j / /\ / 



26. A methoc^accordmg to^Claim 25 wherein said perfkiorocarbon gas is 
selected from the group consisting^afpe^^ p^er^lnor<)ettt^ne^perfluoropropane, 
perfluorobutane and perfluorocyci6butane. 

21- -A memod according to Glaim-l-wherein said"gaseous'precurso'r has~ar 



15 boiling point of greater than about 37 °C. 

28. / A method according to Claim 27 wherein said gaseous precursor 
comprises a fluomiated compound. 



29. A method according to Claim 28 wherein said fluorinated compound 
compris/s a perfluorocarbon. 
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30. A method according to Claim 29 wherein said perfluorocarbon is 

/ 

selected from the group consisting of perfluoropentane and perfluorohexane. / 



31. A method according to Claim 1 wherein said vesicle composition is 
administered to the patient at a rate of from about 1 x 10^ to less than^^out 8x10^ 
vesicles/Kg-sec. 

32. A method according to Claim 31 wherein said vesicle composition is 
administered at a rate of from about I/^IO^ to aboiu\x/lO^ vesicles/Kg-sec. 



33. A method according to Cla^pi 32 
administered at a rate of fronVabout 1.5 x lOyto^bout 6 



yvherein said vesicle composition is 
x 10^ vesicles/Kg-sec. 



34. A method acconiing to Cfraim 33 wherein said vesicle composition is 
administered at a rate of from abouy2 x lOyW about 5.5x10^ vesicles/Kg-sec. 



35. A methrad according to Claim 34 wherein said vesicle composition is 
administered at a rate of from about 2.5 x 10^ to about 5x10^ vesicles/Kg-sec. 



36: — VArmethod-according-to-Glaim-35 wherein-said-vesicle composition-is 

administered at a mte of from about 3 x 10^ to about 4.5 x 10^ vesicles/Kg-sec. 



37. A method according to Claim 2 wherein said vesicle composition is 
administer/d to the patient at a rate of from about 1x10'^ to about 3 x 10'^ cc gas/Kg-sec. 



a< 



/ 38. A method according to Claim 37 wherein said vesicle composition is 

mistered at a rate of from about 3x10"^ to about 3x10'^ cc gas/Kg-sec. 
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39. A method according to Claim 38 wherein said vesicle composition is // 

administered at a rate of from about 4 x lO**^ to about 2 x 10"-' cc gas/Kg-sec. /' 

40. A method according to Claim 39 wherein said vesicle compg^tion is 
administered at a rate of from about 8 x 10"^ to about 2 x 10'^ cc gas/Kg-sec. 

5 41 . A method according to Claim 40 wherein said ve^le composition is 

administered at a rate of from about 1x10'^ to about 1 x lO'-' cc gas/J^-sec. 

42. A method according t€r''6lainr4'lN^he^ vesicle composition is 

administered at a rate of from about 4 x >0'^ to about 1 xlWr^ cc gas/Kg-sec. 



43. A method according to Clailfej 42 wherein said vesicle composition is 
10 administered at a rate of from about 8 x 10'^ tcTlessVhan about 1x10"^ cc gas/l^g-sec. 



44. A method\accap9ing to Q^im 43\wherein said vesicle/composition is 
administered at a rate of from ah(y^Vxip:^o about 9 x r0:;^cc gas/Kg;;S^. 



45. A rn^hod according to Claim 1 wherein said bioactive agent is selected 

- fomi-the group consisting of-a diagnostic agent, genetic mat eriaVa peptide, a beta-agonisty an- 

15 anti-asthmatic, a stenoid, a cholinergic agent, an anti-cholinergic agent, a 5-lipoxygenase 

inhibitor, a leuko)fenene inhibitor, an anti-neoplastic agent, an antibiotic, an anti-tumor drug, a 
radiation sensitizer, a thrombolytic agent, an anti-histamine, an anti-coagulant, an anti- 
inflammata^ a hormone, a growth factor, an angiogenic factor and a mitotic inhibitor. 



46. A method according to Claim 45 wherein said bioactive agent comprises 
20 an^anti-neoplastic agent. 
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A method according to Claim 46 wherein said bioactive agent' 




48. The method of Claim 45 wherein said bioactive agent azmf^nses genetic 
material selected from the group consisting of a nucleic acid, RNA, DNA/recombinant RNA, 
recombinant DNA, antisense RNA, antisense DNA, hammerhead R^^/C a ribozyme, a 
hammerhead ribozyme, an antigene nucleic acid, a ribooligonuclec^fide, a 
deoxyribooligonucleotide, an antisense ribooligonucleotide, an^ an antisense 
deoxyribooligonucleotide. 



49. A method of ej^ancing the d^^erj/ of a bioactive agent in tissue in vivo 
10 comprising (i) administering said ^oactive agent J^aa patient, (ii) administering arj:' acoustically 

Itra; 



trasonic, energy to said tissue in an 
omposition, wherein said acoustically 



active composition to said patient, and (iii) apg^ing 
amount sufficient to activate saifi acousticaU^ active 

active composition is administer^^d to saj^^atient at^ )^te which comprises c9fitinuous 
infusion. 



15 50. A methoji a^cordiag^ Claim 49 wherein said bioactive agent is 

administered to said patient af a/rate which comprises continuous infusion. 



5 1 . ^m^hod according to Claim 49 wherein said bioactive agent and said 
acoustically active composition are administered to said patient substantially simultaneously. 



)2. / A method according to Claim 49 wherein said tissue comprises 



20 neoplastic tissue: 



53. A method according to Claim 49 wherein said tissue comprises an area 
of rOduded blood perfusion. 
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54. A method according to Claim 53 wherein said area of reduced \Ao^ 
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perfusion comprises ischemic tissue. 



55. A method according to Claim 49 wherein said tissye/6omprises 



myocardium. 



5 56. A method according to Claim 49 wherei^ai^issue comprises 

glandular tissue. 

57. A method according J0<i;iaim ^wjaferein said glandular tissue 
comprises the prostate gland. 



58. A meth;>d accordingyl;pj 49 further comprising imaging said tissue 



10 using diagnostic ultrasouncMmaging. 



/ 



59. A ntethod accQraingM:oV;iaim 49 wherein said^ioactive agent comprises 
an agent selected form the groUp COTisistirig of a^iagnostic aggjit; genetic material, a peptide, a 
beta-agonist, an anti-asthrrynb^4-steroid, a cholinergic agent, an anti-cholinergic agent, a 5- 
lipoxygenase inhibitor, a4pmcotriene inhibitor, an anti-neoplastic agent, an antibiotic, an anti- 
15 — tumor drug, a radiatip^^nsitizer,-a"thrombolytic"agentran anti-histamine7 an anti-coagulant, ' 
an anti-inflammatclryf a hormone, a growth factor, an angiogenic factor and a mitotic inhibitor. 



an anti- 



h). a method according to Claim 49 wherein said bioactive agent comprises 
fastic agent. 



61 . A method according to Claim 60 wherein said bioactive agent 
20 /6om^rises paclitaxel. 



# 
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-57; A metnod according 10 LJlaim 58 wherem-4heJ:Hoagtive-agent_^ 



genetic material selected from the grgrup consisting of a nucleic^acid^ 

RNA, recombinant DNA, antisen^ RNA, a^ise/iseJJNArliSnmerhead RNA, a ribozyme, a 
hammerhead ribozyme, an anti^en^jiwcK^^ a ribooligonucl^btide, a 
5 ^ deoxyribaQligonuc kattdeTan Antisense nb ooH gonucle Qtid%-ag<f^h^tisense 



^depxyrtSooTigonucleotideT 

63. A method, 
thrombolytic agent to a patient* 
aqueous carrier, a gas or gaseou 
10 polymers to the patient, and (iii) 
sufficient to produce cavitatio 




bus comprising (i) administering a 
ering a vesicle composition comprising, in an 
and vesicles comprising lipids, proteins or 
Itrasonic energy to the thrombus in an amount 
vesicles, wherein said vesicle composition is 



administered to said patienj/at a rate which comprises continuous infixsion 

64. A method accJ^rding to Claim 63 further comprising imaging said 
thrombus using diagnostic ultrasound miaging. 



15 65. A method according 

blood vessel. 




63 wherein said thrombus is in a cardiac 



66. A method according to 
selected from the group comprising streptokina: 
alteplase, anistreplase, reteplase and saruplase. 




erein said thrombolytic agent is 
inase, tissue plasminogen activator, 



20 67. A method according to Claim 66 whe^in said thrombolytic agent 

comprises streptokinase. 
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68. A method according to Claim 59 wherein said acoustically active 

/ / 

composition and bioactive agent are administered prior to said application of uj^ra'sound / 
energy. 



69. A method according to Claim 59 wherein s^^^coustically active 
composition and bioactive agent are administered at about the ^ame time as said application of 
ultrasound energy. 

70. - A method a^ording to C1^.p^9 further comprising applying radiation 
energy to said tissue. 

71 . A method accortMg to (Claim (S9 wherein said apoustically active 
composition and bioactive age^t ^?e^£tamiiji^ered prior t^a jd ap plication of radiation energy. 

72. A nue^bdd according to Claim 70 wherein said acoustically active 
composition and bioact^^gent are administered at about the same time as said application of 
radiation energy. 

A method according to Claim 68 wherein said acoustically active 
coifipoisitiop^^ bioactive agent are administered from about"! minute to about S hours prior- 
to said apyplication of ultrasound energy. 

74. A method according to Claim 71 wherein said acoustically active 
s(inposition and bioactive agent are administered from about 1 minute to about 8 hours prior 
to said application of radiation energy. 



